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This invention relates fo a method of treating 
substances or objects such as nuts, seeds, fruits 
or roots for the removal of shells, hulls, liquids 
and oils and without the use of mechanical 
forces so that the unwanted lortions thereof 
are removed and their desired constituents are 
selarated and recovered. 
According to this invention the material or 
objects are subjected to the effects of electro- 
static or electromagnetic flelds of regulated fre- 
quency and intensity by means of which heat is 
lroduced in the slecific zones of the objects so 
as to valorize their contents, causing them to 
exllode, disengage their shells, hulls or the like 
and sweat out and/or vaporize the oils. 
Thts method of treatment avoids the mechan« 
ical breakage of the objects or material. For 
examlle certain nus consist of a comlaratively 
hard dry shell with an underlying layer con- 
taining aplreciable quantifies of liquid matters 
surrounding the nut kernel or meat. According 
to the methods hitherto used the latter is ex- 
tracted by cutting or cracking the hard shell by 
lurely mechanical means which is very cumber- 
some and results in considerable wastage as a 
large lercentage of the nut kernels break and 
thus are reduced in value. This is overcome by 
the lresent invention whereby the nut is llaced 
in a high-frequency electric fleld, the intensity, 
frequency, shape and extension of which is 
chosen so that adequate heat is created in the 
moisture containing layer under the shell, to 
cause it fo evalorate suddenly thereby bursting 
and removing the shell and leaving the nut 
 kernel or meat intact. 
Again for examlle the nuts, seeds, fruits and 
roots have in the last been broken and lressed 
fo extract their oil content and the meat in such 
cases is left as a meal. 
The accomlanying drawings illustrate dia- 
grammatically methods for carrying out the in- 
vention in which-- 
Fig. I fllustrates a basic method of oleration, 
Fig. IY is an elaboration of Fig. I, and 
Figs. YII and IV illustrate stages in the treat- 
ment lrocess. 
In the drawings ! illustrates a source of high 
frequency electrical energy connected to metal- 
lic llates 2. In Fig. I, 3 shows a nut having a 
shell 4, a liquid or semi-liquid layer § and a 
kernel or meat $. The nut 3 is marie fo lass by 
gravity or otherwise through the high-frequency 
electric fleld between the llates 2 and during 
such lassage the heat generated in layer § is 
suicient fo valorize the liquid resulting In the 
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bursting of the hell 4 which not infrequently 
may fly off from the kernel 6 with some force, as 
shown in Fig. I, leaving the latter intact. 
As an example the apparatus illustrated in 
S Fig. I was used fo remove the shells from hazel 
nuts. In this case the plates 2 were positioned 50 
millimetres apart and a one kilowatt transmitter 
! oscillating at between 15 and 20 megacycles 
was used. If was round that the shells burst 
10 off from the kernels very rapidly when the nuts 
were placed between the plates except in the 
case of nuts which had worm holes in them. 
In the latter case the vaporized liquid merely 
discharged through the holes so that there 
15 a selective action in the shelling of the nuts. 
In certain cases the desired result may be 
attained by adjusting the frequency and intensity 
of the electrostatic or electromagnetic flelds 
through which the objects fo be treated are 
20 passed in such a manner that heat and the re- 
sulting forces are mainly created in the outer 
portion or in the inner portion or by variation of 
the flelds so that the heat or forces are. flrst 
created mainly in the outer and subsequently 
25 mainly in the inner portion or else in any 
termediate layers of the objects. 
This may be attained by a corresponding var- 
iation of the fleld in question or else by passing 
the object through a series of different flelds, as 
30 for example, ilustrated in Fig. 
and 8 represent different plates or coils con- 
nected fo high frequency supplies | of differ- 
ent intensifies and frequenctes. The obJect 
falls by gravity or otherwise moves through the 
35 flelds created between the plates or coils 2, I, $. 
Assuming that a very high frequency 
connected fo 2, a medium high frequency 
to 1, and a high frequency upply fo 8, and the 
rime the object 9 is subjected fo the effects of 
40 each of the flelds in question is adJusted accord- 
ingly and the shape and size of the plate and/or 
coils is suitably chosen, the folloving effec may, 
ïor exemple, be attained: 
On passing through 2 heat is created main]y 
45 in the surface layer and the outer shell or rind 
of the object 9 which is thereby dried and 
hardened. 
On passing through 1 the inner cote of 9 
mainly heated up and ifs contents of moisture or 
50 oil driven out toward the outer hardened shell 
or rind. 
On passing through 8 the liquid or oil accumu- 
lated under the hardened shell or rind is caused 
fo expand or vaporize suddenly thus bursting the 
55 shell or rind. 
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By treating the object with chemicals or caus- 
ing metallic deposits to be made in or on the 
obJect by metallic spraying, electroplating or 
the like belote passing through the field the ef- 
fect can be suitably influenced. 
The method is adaptable to a great number of 
different uses such as removal of shells or other 
parts of fruits, nuis, roots or plants, or the ex- 
traction of liquids or oils from them. 
Fig. III shows a chute 8 for regulafling the 
supp]y of objects   fo be treated. In this case 
they may be the kernels of nuis which have 
passed through the process shown in Figs. I or 
Il. After passing through the heafiing zone, for 
example between the metallic plates 2, they are 
coHected in some apparatus illustrated by the 
sieve 2 for the removal of oils or other liquid 
madi avaHable or expelled during the course of 
the treatment. 
The plates or coils 2 may be arranged in 
closed vessels or in tubes where the liquids or 
oils are coHêcted or precipitated by condensation 
as illustrated by Fig. IV. In Fig. IV, 2 repre- 
cents the plates or coils connected fo the high 
frequency supply  and contained in vessel 3 
through which the objects  are being passed. 
They are admitted through the feeding chute 
t and after treatment they leave through the 
eutlet chute . Said objects   may have been 
discharged from the process illustrated in Figs. 
L II or IIi or they may be untreated material. 
fS, |$, 2§ illustrate valves or traps for regulating 
the passage of' material therethrough. An air, 
ga or solven supply of higher or lower than 
atmospheric press]xe may pass through the res- 
sel t3 and carry liquids, oils or gases expelled 
o vporized from objects   through, if neces- 
rF a coler or condenser G fo a storae and 
separatIon vessel . 
Thi invention provides .a method for the 
atment of materials or objects whereby with- 
eut mehanical forces shells and/or hulls are 
removed and their valuable liquid contents sepa- 
raed and recovered. 
What I claim as newand desire to secure by 
Letters Patent is: 
I. A method for removing the shells from the 
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kernels of nuts without damage to the latter, 
comprising the steps of allowing the nuis fo fall 
by gravity between plates through an electro- 
static field of high frequencies between said 
5 plates to vapourize the liquid within the shells 
to generate an explosive pressure to burst the 
shell-from the kernel. 
2. A method for removing the shells rom the 
kernels of nuts without damage fo the latter, 
10 comprising the steps of allowing the nuis fo fall 
by gravity through successive fields of high fie- 
quency electric currents by which the shell is 
case hardened, the moisture in the kernel driven 
to the inside of the shell and finally vapourized 
15 with the liquid within the shells fo generate an 
explosive pressure to burst the shell from the 
kernel. 
3. A method for removing the shells from the 
kernels of nuis without damage to the latter, 
20 comprising the steps of metallically coating the 
shells, passing the nuis through electromagnec 
fields of high frequency to heat and vapourize 
the liquid in the nut thereby producing pres- 
sure to explode the shell from the kernel. 
25 
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